




Analyses of Innate Immune System and Anti-infammatory Effect 
of Green Tea Catechin on Pulpitis
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Abstract：Pulpitis, dental pulpal inflammation, is mainly associated with the dental caries-related 
pathogen invaded into dentinal tubules. Many types of cytokines and inflammatory mediators 
are induced for the initiation and progression of pulpitis. Among these cytokines and mediators, 
interleukin (IL)-6, IL-8, monocyte-chemoattractant protein (MCP)-1, interferon-γ-inducible protein 
(IP)-10, prostaglandin (PG)E2, are produced by inflamed human dental pulp fibroblasts (HDPFs). 
Generally, the initial sensing of microbial pathogens is mediated by pattern recognition receptors 
(PRRs) for pathogen-associated molecular patterns (PAMPs). PRRs, such as toll-like receptor (TLR) 
and nucleotide-binding oligomerization domein (NOD), are essential for the mammalian innate 
immune response. TLR2, TLR3, TLR4 and TLR5 expressions have been determined in HDPFs and 
thier specific agonists can induce TLR-mediated inflammatory signals. Moreover, NOD1 and NOD2 
expression are determined in dental pulp tissue and HDPFs. NOD2 is specifically responsible for 
cooperative effects with TLR2 agonists in HDPFs. Since dental pulpal inflammation is characterized 
as the immune response triggered by the invasion of caries-related bacteria into dentinal tubules, 
pathogen recognition by multiple PRRs engagement including TLR&NOD might constitute a key 
event for the onset of resulting exacerbated pulpal inflammatory response. Catechin, the polyphenolic 
compounds in green tea, reduces risks of oxidative stress, atheroslerosis, cancer and cardiovascular 
diseases therefore associated with many important health benefits. Especially, epicatechin-3-gallate 
(ECG) and epigallocatechin-3-gallate (EGCG) are representative types of green tea catechin and 
shows strong bioactivity. We demonstrated that ECG and EGCG can inhibit some inflammatory 
cytokines production in HDPFs stimulated with PAMPs such as Pam3CSK4 (TLR2 specific ligand), 
LPS (TLR4 specific ligand) and MDP (NOD2 specific ligand). Moreover, ECG and EGCG inhibit 
the phosphorylations of mitogen-activated protein kinase (MAPK) and the activation of nucler factor 
(NF)-κB. Recently, it has been shown that the biological activities of EGCG are mediated through the 
binding to the cell-surface 67-kDa laminin receptor (67LR). However, there are no reports about the 
expression of 67LR on HDPFs. Anti-inflammatory effect of catechin is important for the development 
of new therapeutic strategies and treatments for dental pulpal inflammation.
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ター分子（Pattern Recognition Receptors; PRRs）であり，
その後の研究によって，現在までに哺乳類において12


































ン 24-27）や intercellular adhesion molecule（ICAM）-1 28）の産
生が増強されることが報告されている。また，炎症歯















は，種々の細菌やサイトカイン刺激によって C-C motif 
chemokine Ligand（CCL）20や IP-10，IL-8といったサイ
トカイン，ケモカイン，や NO，PGE2などの炎症性メ

































































































　PAMPsに よ る TLR刺 激 はMitogen-Activated Protein 
Kinase（MAPK）や NF-κBを活性化する 69）。近年，
TLR2や TLR4特異的リガンド刺激によるMAPKの
リン酸化を 1 μM程度の低濃度の EGCGが抑制し，
抗炎症作用を発揮するとの報告が相次いでなされ
た 70, 71）。我々もヒト歯髄線維芽細胞において Pam3CSK4
刺激は p38 MAPK，c-jun NH2-terminal kinase（SAP/JNK），
Extracellular signal Regulated Kinase（ERK）1/2といった
MAPK familyをリン酸化し，50 μg/mlと高濃度の ECG
や EGCGがこれらのリン酸化を抑制すること，また同
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ていない。さらに，我々の別の報告において，ヒト歯
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